Heart failure is a progressive disease with significant morbidity and mortality, and can occur in response to the loss of cardiac muscle cells (cardiac myocytes) after cardiac injury. In mammals, the majority of cardiac myocytes exit the cell cycle soon after birth, hence the adult heart is unable to significantly regenerate after an insult. Reprogramming of pluripotent human embryonic stem cells (HESC) to functional cardiac myocytes represents an attractive approach to replace damaged cardiac myocytes to repair the heart. Therefore, scientists are using this model to study cardiac development *in vivo* by understanding key transcriptional changes for the specification of HESC towards the cardiac lineage. Transcriptional activity is regulated by protein coding and non-coding RNAs. Protein coding genes are the most well studied sequence, but only account for \< 2% of the genome ([@bb0035]). In the last decade, advances in sequencing technologies and computational methods have uncovered non-coding RNAs (ncRNAs), initially thought to be "junk", being transcribed in many cell types and tissues. Among these ncRNAs are long non-coding RNAs (lncRNA; 200 nt in length, linear RNA) and circular RNAs (circRNA; \~ 100 nt, single stranded RNA forming a circle through covalent binding). Both lncRNAs and circRNAs have been shown to play roles in transcription regulation during cardiac development and disease; reviewed in ([@bb0025], [@bb0015]).

In a recent study published in *EBioMedicine*, Li and colleagues profiled protein-coding RNAs (transcriptome or mRNAs) and non-coding RNAs (lncRNA, circRNA) during the differentiation of HESC to cardiac myocytes ([@bb0020]). Using a previously published and publically available RNA-seq dataset, they reanalyzed the expression profiles in four stages of differentiation of HESC to cardiac myocytes- I) undifferentiated embryonic stem cells (ESC), II) the intermediate mesodermal stages (MES), III) cardiac precursor cells (CP) and lastly IV) cardiac myocytes (CM) ([Fig. 1](#f0005){ref-type="fig"}). The authors filtered for significant differential expression (FC \> 2, FDR \< 0.05; MES vs ESC, CP vs MES, CM vs CP) and identified 10,115 genes, 3488 lncRNAs and 198 circRNAs significantly regulated at each differentiation stage. LncRNAs were enriched during MES to CP differentiation while the number of significant circRNAs was higher during the CP to CM development, suggesting a role for lncRNAs in cardiac lineage commitment and circRNAs in cardiomyocyte differentiation/maturation ([@bb0020]) ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1The potential role of long non coding RNAs (lncRNAs), circular RNAs (circRNAs) and transcription factor regulation during cardiac differentiation stages.Fig. 1

To ascertain the potential function of the identified lncRNAs, circRNAs, and mRNAs, the authors performed pathway and transcription factor (TF) binding motif analyses at each differentiation stage. LncRNAs and circRNAs were enriched for pathways involved in cardiac development such as ESC differentiation, Wnt and calcium signaling. In addition, the authors identified stage specific TF binding sites on the promoters of lncRNAs and mRNAs (e.g., PAX7, NFAT), suggesting that lncRNAs and mRNAs may exhibit temporal expression under the regulation of TF ([Fig. 1](#f0005){ref-type="fig"}). Recent studies have suggested that the expression of circRNA does not always correlate with the expression of the linear transcript which it is derived from ([@bb0030]). In this study, the authors identified a list of 23 differentially expressed host genes that could give rise to one or more circRNAs (positive or negative regulation). Finally, a weighted gene co-expression and transcription regulatory network analysis was performed to integrate TF-circRNA-lncRNA-mRNA interactions for each differentiation stage, showing that transcriptional regulation during cardiac differentiation is complex and involves the combinatorial interactions between TF, protein coding and non-coding RNAs ([@bb0020]). Previous work has identified complex interactions between other ncRNAs (microRNAs) and TFs in the heart ([@bb0040]).

Overall, this study represents a comprehensive dataset of circRNAs, lncRNAs and mRNAs during each cardiac differentiation stage and is likely to be a valuable resource for scientists. In addition, the authors also identified novel interactions between protein coding and ncRNAs during stages of cardiomyocyte differentiation which may be important for therapeutic approaches for cardiac cell regeneration. However, it is important to be wary of false-positives generated with high throughput sequencing data. One method for limiting the follow-up of false positives is to focus on overlapping circRNAs/lncRNAs/mRNAs identified in this study with RNAs identified in independent profiling datasets using different bioinformatics algorithms. To determine which circRNAs or lncRNAs play a critical role in cardiac differentiation, validation and functional studies should be performed to confirm expression and interactions during heart development *in vitro* and *in vivo* using genetic loss-of-function approaches in mice. It may also be of interest to assess whether the identified circRNA/lncRNA play a role in cardiac reprogramming.

High throughput sequencing has enabled investigators to detect hundreds to thousands of lncRNAs and circRNAs but deciphering big datasets remains a huge challenge. Is one class of ncRNA superior compared to the other? As circRNAs are stable and have high conservation (vs lncRNA with low conservation), it could be that circRNAs play a more prominent role. However, additional studies will be required to better characterize the function and mechanisms of both lncRNA and circRNAs before this question can be answered. CircRNAs and lncRNAs have been shown to act as competing endogenous RNAs "microRNA sponges" for transcriptional regulation in the heart ([@bb0050], [@bb0045]). Although lncRNAs and circRNAs have been classified as ncRNAs, recent studies have highlighted that some lncRNAs/circRNAs have coding potential ([@bb0005], [@bb0010]). Subsequent studies are needed to fully understand the functional roles of proteins derived from these ncRNAs. In closing, the study by Li and colleagues mapping out the profiles of circRNA, lncRNA and mRNAs during cardiac development represents a good basis for future basic research in this field.
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